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P/I Pl?3ifg-rSfc*b{C ry^-vy |sj fclfi^SAP I (Application Progra 
mming Interface, y ~J V >T- */ a > tf a. — # U — "rJ y W^^r 

2*(D&Zmm*m^2>t=.8>iZ1&Zfi&-tmm(Dm&) *m^Z> (W. Richard Steve 
ns, "UNIX Network Programming," Prentice Hall, U.S.A. , 1990, ISBN 0-13-9 

49876-l#fig) o 

[0 0 0 3] 

m i ctcp/ i Pzfu hzuvzmmismim-tzfcx h<DV7 hV^Tffif&M 
Sr^-To Ott^y 8?:^Utaft5o *Xhl0©^ 

ly-^w >£^;*-5^<z>;2j-*;h 20#TCP/I P<DZfU 2 1 

liA-K9x7 1 1 $r^bT?lM-r^c T^V -?r-S/ a > 1 0 0<D7 
n^7A10 1^y^'yhAPI9 0^fflK 9>f ^ U 1 1 0 SrnjtfflJ-r. 9 
>f^7'J^^rA3-^l 1 1 £HffLT;*J-*;H 2 0 £n£tfffl-r„ 
;n zotfivtrv Vm^wr 12 2 ^bt, r^U^-^a > l o o©-^- 
#10 2 Sr^^-TSo 
[0 0 0 4] 

TCP/ 1 Pjtfg&^n hn;i/^ai 2 l ®^a*^#<, fbti/^fAn 
lilt, ^— # 102 }lV>tv Y)^v ~7t 1 2 2 ©IS(Z>zi tf-li^-/-?- 

7^ — rt—ziy\£.^ — - 9 7.^- V ziy V =7 7.%<r> kotz. 

^^fflv%e>ti-5c ^mmmx^t^. zomm^m* ^m^mmi ~m& 

Mist<D$l£. LTV I A (Compaq Computer Corp., Intel Corp., Microsoft Corp 
., "Virtual Interface Architecture Specification, Draft Revision 1.0," D 
ecember 4, 1997, http://www. viarch.org#BB) iSf j$ j§M tTCP/I 

[0 0 0 5] 
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1 0 3®^n^7Al 0 4 tf^iifgAP 19 1 £JSV>T, ^MiHg^-f y 

130 fciq^m u ^- #105 ^Mfts. -mmmm^^zf^ V 1 3 0 ©M 

fill 3 i&#-*;n 2 0 ZftZirlziSmmmK- Kfi7 l 2£@lftb7 ; 
-* 1 0 5 hV-t 1 9T*mm~?Z>o i^iHtlCfc tfS^- 

yyy^r-s/a y i o 3#*^fgb£v^-# i o 5©y*-fe;**gEg 

3 -€-UTT^U^r-S/a>l 0 3 #*g5£L>£M«y Kb*?: 
F^aiT 1 2^^*17 K l/X^©£&fc -o©&8bfo&3g 

y 1 3 O&PftfffiU SSit6f-*105Sl»t5 (fieStlfc^-* & 

8 0 7©J:3fc#Aia#JgT?ja*"r) = s»&a&w»si#9>f y^ y ©nf # m u 

(13 2) T-jj-^JViMf? (12 3) fc#>. y*-feX*|S«:Wa£U flttBtffe 

l£ifcaM3A P I 9 1 \S.vTv h A P I 9 0 £.mt£Z>f=.&>> V>rv b AP I 9 0 & 
ffi^yyy 4r-$/a> 1 0 0««iS3*5H5%:«ffl'rsfc«>K:«, y^y^-2/a> 
10 0 SrififSSSMSAP 19 1 KfattT*£fJi;*.&H , *UiJ6;£>J&V* 0 
teitb^fc«>, #<©y^"y^r-S/a>*«aE5ISn"rfi!*©y^ry hAP I ££g 
v*o^5W\ S5*jM©ffij*tt«:*SJBTf£&v* 0 £©|Rlg«:JBfc*r«fc«>K:, 0 3 
tc^-T ns$£y-!ryhj v^3f^&J§v^„ lfjey-?ry h9>f ^9 y l 4 o Ji 
y^y^-S/a> 1 0 0©y^r*;hAPI9 0©i¥tfffiUS:SW, 

3>iii4i$:u ?S3ta««:fflv^3i«i-*„ r©k*b, yyy>r— >a>© 
a&tt ra&»te©i&3£tt&;Bv%££fc#*egs. ift»y$-«yb© 

ffilfc IT, ^BMm&SMfgB 5 !* 1 1-328134. Berkeley;*;^© #5$ (S. H 
. Rodrigues, T. E. Anderson, D. E. Culler, "High-Perf ormance Local Area 
Communication With Fast Sockets," Proceedings of the USENIX '97, 1997, p 
P. 257-274#Rg) „ Shah*, \Z&%>-)5^ (H. V. Shah, C. Pu, R. S. Madukkarumu 
kumana, "High Performance Sockets and RPC over Virtual Interface (VI) Ar 
chitecture", Proceedings of CANPC 99, 1999#M) . Microsof t*±©Winsock D 
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irect ("Winsock Direct Specification", Microsoft Windows Driver Developm 
ent Kit (DDK) #flg) ZtlZo 
[0 0 0 6] 

T^y 4-—>3> 1 0 0<Dt-$ 102 (8 0 0) UTjH©Lfc^-£\ 

;<*;7 7fi»8 0 OO^S^-A-^^ F (1 3 2, 1 2 3) #£E5„ 

ji^sv^^iczka^-a-a-/ k (132, 123) itmm^m^it^xm.^^ 

m^JT'^V l 4 Ottjgimic, *fH»Jiy;1'y7 7 l 4 2$:rD>r-Mt 
^ (8 0 1) f§ 0 $SV^-# 10 2 £jiff-f-£££, d©-?-* 10 2 

-fr-r^itftiysyA^ ^7 1 4 zizn^-vmrn-r^. ^©^ic&nt?-©;*- 
bT^^v>^«>, »»tt&#e>*is. *t&«jy«i»;Ay7T 1 4 2»^sifgja 

HTr&3.;ft£$:i;£:#>T— 3<D/ty 77 14 2 tlt^to 
[0 0 0 7] 

WTCP/I PiHBfc«»y4ry hOMT-feofeo —jRT^y ^r-S/a 
^TCP/IPIi (£. ^©M*, y^r^API) &JSv^-#. £r^iK 
^ffWT^U ^7" — i/3 yitMP I (Message Passing Interface Forum, "MPI: A 

Message-Passing Interface Standard," 1995#Rg) ©<i:9&AP I &£JW£ 0 
MP I fcmi£#7-^^-Y#lk#<Z>£:#>> ilMf0±t'MP I S:-Y>7*'J 
;*> h-TS^-a-, MP I ©AP I (DVf-ZfmVZTlSi&mfSCDAP I ©P^tfffiLtC^ 
vy£y>f-tZ>» Z.<Dmffi*mm'tZ>m&£ LTMPI Software Techno logy*±<Z)M 
Pl-Pr o##lf£>*l<5 (R. Dimitrov and A. Skjellum., "Efficient MPI f 
or Virtual Interface (VI) Architecture," Proceedings of the 1999 Interna 
tional Conference on Parallel and Distributed Processing Techniques and 
Applications, Las Vegas, Nevada, U.S.A., June 1999, Vol.6, pp. 3094-3100 
#M) o S4 1CMP I Omm^^-t. 04tlt MPI 5:^MtS77 ,, J^r 
-5/ a y 1 0 §(D7°U ff'yU 10 7 #MP I AP I 9 2 ^ftJMbT^-* 1 0 
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8&miB-tZ>o MP I 54 75 V 1 5 OtfoQ^ a.\s—i/a>l 5 1 SffV^ ±IB 
07^>m9. MP I (04) ©JdJfcfcfclSaSy^'y h (03) 

, iftiSy^r* Mci&t8-r«5#&&MP I tc=fo^Tl±* *k sfcfcMP I icM^* 

[0 0 0 8] 

i/ <fc e> n ? zmmi 

*»Wttfl&*©isay^ry h^-f^y 14 o^mp i ^-f i5o©± 
?&mm : 5J7 ; 5v<D5-o<Dmm$:M®:-?z> (Tmzztit><D54 75V z rx 

i^hCf-f 1 0 2, 1 0 8^ti (8 0 0, 8 0 8) bfclf i:¥fS*J 
SUAyyy 1 4 2, 1 5 2 ic n tf '-LfcSMg <Di£%b 

[0 0 0 9] 

&5fcffbfc»^ Si^hMf-^ 1 0 2, 1 0 8ii5:li(8 0 0) 
[0 0 10] 

Hmm-fcX hZft^tUDr-* 1 0 2, 1 0 81:1® (8 0 0, 8 0 8) LfcM 

^iiitptiffflyfiy^y 7r 142, 15 2\zn\f~\^tc.mm<DA-D(Dm.^t>^t 
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[0 0 11] 

SCSI (TCP/I P±S C S I 7°U J. Satran et alii. , "iSCSI ( 

Internet SCSI)," Internet Engineering Task Force Internet-Draft draft-sa 
tran-iscsi-01.txt, July 10, 2000#flg) l:f iltVvSX h U-^ittt'feS 

iz&m %> * =e y mtfiffli& £ ft x y ^s&fg &i&^z.£.tf2bz>f=.&>. ±m%z 

icj: yiifB:£&£MI&bfcv^£;kj:, h 1/ 

[0 0 12] 

*i©raatt«c©i:fcy*e*s. t^tncp/i p ^Biit^ic ^Pterin 
i5 2®i:^j:ii(8oi, 8 0 9) vr^-^mmt, 7- zm&mMMo 

[0 0 13] 

m-vmm&M&jjm*. mmtz** ht>mmm^iz^-* 102, 1 0 8 

5:111 (8 0 0, 8 0 8) bfcMfcWfftayfiy A*; 7 7 1 4 2, 1 5 2tC=t 
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[0 0 14] 

-£tC*n "b -& Z> Z. £ T*2b Z> . 
[0 0 15] 

So 

[0 0 16] 

[0 0 17] 
[0 0 18] 

z<Dmm<om^m(Dmmt.Lx^-r. t^&ifts. hscmpi- 

3 i:B4©r^'J^-^a> 100, 1 0 6iix5i I/ — J/ 3 >^-f ^ U 1 4 
0,15 OCO^m^o PS*X MO, 2 0(iHi4V7h'?i7MS:ilo o 
thX. /i^fFaO^-^^CO^^^L, h 5:jII®3^X b 1 0, 

^h^it^K2 otts. ) mp i -p r o ti&mmvmvrtv 

-7T*$im\ste<* T^VT-i/ny 1 0 6tf)^-# 1 0 S^&tttMt^o 
^TODiiMtt^^Xh 1 0^e>©#^^XfeSo ^-^JI^V^^-lC-?- 
^10 8S:figr^'J^-i/3>2 0 6f-^ 2 0 8tcM (9 0 0) U 5=- 
^fttfflV^^- h 2 0©*P|&«J*JS»J Ay 77 2 5 2 lCj£<fg ( 

902) t5o ir-e&, if-^bicM-fg-rs^^-rs^x Mi^ft^x h i o 

[0 0 19] 
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> mm&X h 1 Ott^M^X h 2 O07^'J^r-i/3>f-f 2 0 8 £*tugPJ 
0, 2 0»5i/XfAffli^ MCJ: y^^'Jfi*^ ( 1 3 2, 12 

[0 0 2 0] 

(8 0 5) Lt=.mm^M ! m*)M*)rtyy7 2 5 zzfrvfemmniztitf 

, «3*y^r^ hT*&*H§t-£** MO, 2 0#V^-/ h A P I 9 OT*V>rv h 
©gBtt&ffltifcLfcfc^ MP IT* liM P 15^ y* ^ U 1 5 0 , 2 5 0©iOlftl| 
T*&3 $.y>f* rji#H9*&j fcPf^O - t£# (H6a) r©* 

>r $ ^-eatM-rs^-* 9 i o (^ftifeffyfiyAy 7>r Fi/^tr-^ 

) fc— »IC, *?8«©f-*li0»&t9 11 (06 b) Sr^jt-TSZlil^^X 
[0 0 2 1] 

-$/s>2 0 6#»e><Z>885£, (2)3i>XMO, 2 0 ©^MMS^—if ^ U 
T'-t/ayfr*><DW&* (3) i5al/-i/3>7^-/7'J 1 4 0, 1 

[0 0 2 2] 

[0 0 2 3] 
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fc^-To f f b 2 0 07^U ^r-i/a > 2 0 6 iftffij 
5aV-i/a>7^^7'J 2 5 0 T?V tr-i/ny^r-* 2 0 8 icfig^fg 
tSIt^W^I^^IIBilfctt, f-^2 0 8$:§i(8 0 5) L 
T, 33I««JCS«T K l^X #*£*ne> (9 5 0) 05 s - 
#©j2tJ£*?k I^al/-f 3>7-f^7U 1 4 0, 1 5 0, 2 5 Otttl^^^-fe 

T FUXlzmmVT (9 5 1) , -ZVCmfSftTatim* yfe-5?9 5 2M 
[0 0 2 4] 

O^7KbX0»f>t9 5 0<£>3&HIS:#f-|ru S6**«ftVN»#K:ftl e>i££ UP*. -5 

7 Fl/Xtf>43Jib1±9 5 0<D&m$:mtZ>o 
[0 0 2 5] 

0, 1 5 0, 2 5 0##*W h-;i/^n^*^A, &SWi7:7y ^-^3> 
2 0 0#L£V^£t25£^5r £##*.e>*l& 0 fit, ^t07Fl/X0^If) 
-fr9 5 0 *$iil#>X®%:%:mn.-?&Z.il. •ebttiT K l^X^lCff^^S 3 £. 
„ <5D2oOD^^#X.^tlS 3&*©JBV\5£#7 KUX^ttJC, 7 

Fl/*tf>£B£>it9 5 0 &«Jx£ £ £#T-££) „ LT, #Jx.5lfrf££: LT^lh 

[0 0 2 6] 
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[0 0 2 7] 

«m=G>m<Dfmi5m» 

(9 0 0, 9 0 4f) JC, ££M*X h 1 0 ( 
write) ^ffjJ-NT. h 2 0fr£©g!»ffiL (read) S:i0^T#M*-^t) 
-frfc^-T. #J*-fc£, Jt^lafi^L/fe0 5®MP I-Prott9 0 0-writei: 
9 04-write©2 otf>#fl#-£-;foi2:tf>»£^JB-f 
[0 0 2 8] 

®8tCWinsock Direct^Si-fi;^?:^ I/, 0 9 lC:/n Kn;i/0)fN® £;3^ 0 Wi 
nsock DirectT'li^-T. SHf** h 1 0 #7*- * &W«Siy /t y 7 7 1 4 2 ' 
2 4 2 0>im-e'?-#aM&'r<S (9 4 0, 9 3 0) (9 0 3- write) . gfi 
h 2 0 **T-7V>r-t/a> 2 0 0©^-* 2 0 2lC3lf- 

tS (905, 9 31, 9 4 2) . -5=- **#SV*»-^ JiflBTfSfc&T*- * 
£3H§U WXD-r-* 10 2 &a»L/ (8 0 0) , -t©5fc®7 Kl/*3:±K© 
9 4 0, 9 3 OlCAUASo ^liftX htf^-* 2 0 2 (8 0 2) f§ 

„ IftaSii^A- F-)i7 1 2#^f*X h 2 Ofrb©aS#ffib&#©«ffi#»S 
^ft*X h 2 0 tfjifg^- * Sr^^ffi-T (932, 9 0 0-read). 

Kl/ (9 4 1), ^l#/JsX t> 1 Otf^-^fcfcg&tf (9 4 3, 9 0 
0-wr i t e) „ r<Z>#, ««JC«#S:bfe*^h«<a'(S^T©ffltS€:3ai'(9'r 
§(9 3 3, 9 4 4) „ fLt, M^X M0, 2 0 *M *E U (8 0 0, 8 
0 2) WtS. 
[0 0 2 9] 

HI 0tCShahe»JCJ:S^©3lft*&&^"r. aSfesfc* h 1 0 \*t - * &ifi1B. 
V\|g^ |ftiIS»J^y77l4 2 > 2 4 2^f-!?^ftS (9 0 3 -w 
rite) 0 -^-^AtfSv^ti^-* 1 0 2*&m (8 0 0) It, 
hCD^Iatiyig 1 ; rty?Y 2 4 2 IC^Hg-TS (904-write)„ 
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[0 0 3 0] 

ffibWo^9 0 2-read, 9 0 2-write, 9 0 3 -read, 90 
4 r e a d £ i>rig&Ci-£ 0 
[0 0 3 1] 

fiTHC. *%|Oli^^^ltS. SI 2lC^3i>X h 1 0i(D7^d'J 

-fe-^fc^WTS (701) „ ^LTjtfg^-* 1 0 2, 1 0 8©r-ffil:i 
X (7 0 2) , T-$tf&^Wr&lZ*^V (800, 808) b (704 

) , &^m&izmmm*)MvrtyyT 1 4 2, 1 5 2icntr--r£ (703) . 

[0 0 3 2] 

*#&tltf (7 0 5), SMi-?- h 2 O^T^V^r-^a^T 1 -^ 
2 0 2, 2 0 8 lC##&#3!*S-tS (7 0 6) (fi^f-^*©i^9 0 0-w 
rite, $gV^-#:Ra>#-£9 0 2 -w r i t e lC&-£>) „ ^7 Kl^tffc 
^ft** h 2 0<Dl£m%\VnV 2 4 2, 2 5 2 ^tf^Mtfortg 

^MT'fi^bfeii^y, h 2 o#r.©^-#«£*iri#jyigyA»/:7 7 

4 2, 2 5 2T*g-f3bfeV*)&») £St^& (7 0 7) „ 3. © Zl 0<Z>&##^T?&ft 
IS, jSM&Jft 0 jb^t&^l l Jl l J^7 77 2 4 2 , 2 5 2 iCS^&^SHS-TS 

(7 0 8) (fi^f-^5®i^9 0 4- write, $§V^~ # gC7)*g£- 9 0 
3-writ e£&£) 0 — i©Zlo©*#CDif*l3^*«J|-e«itftltf, SIM 
"t-*<DT FUXftb^ZmmLT (7 0 9) , gH^7*<yfe-S?-&*So (7 

10) (5V>f - ^ 900-read^904-read® M 

V^— ^^©#-0" 9 0 2 - r e a d 9 0 3 - r e a d (?) ifft^lC&S) » 
tC, ^Hg^-* feiSfft (7 11) (^VN^-^^^m-a-S® 8 0 0, 8 0 8 

£, ^V^^ 2 — ^ ^©^-o'^frfSf *l ^ y /I »y t 1 4 2, 1 5 2?:MtS) . 
[0 0 3 3] 
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2 5 2T'ffbfcf-^?:=itf- (9 0 5) LT, T K e>i* * y -fe - 

^Sa^SI^S (7 2 1) o 7KU^f>^yt-i/^feoti^ (7 2 2) 
, T-Z^m^Z (7 2 3) „ ^-^^*^V>«^ 7^'J^r-J/a>f-^ 
2 0 2, 2 0 8 (802, 8 05) L (7 24), If*^ h 1 OfrtbT 

-ZZmfriti't (725) (9 0 0-read^9 0 2-rea d tf> fc**l*MC& 

s) o T-*&t>m^m&. &m** h 2 otfmmmvmv * v-77 2 a 

2, 2 5 2 lZ"r-# fcSc^ffit* ( 7 2 6) (903-readj&*904-rea 

(7 2 7) 0 
[0 0 3 4] 

7Fl/^»&^yt-^ft*ofc»^ (7 2 2)', ^-^fcM^S (7 
2 8) „ ^-^S^V^^ fit Ug'J^'y77 2 4 2, 2 5 2t0r-^ 
^ffi (9 0 3-write^9 04-write) 2>\ 7FI/X»e>f^ y "fe — 

(^#0D«^ 01 3CDjJiaS:^^ - h 7 2 OA^i'JIt) . — 
^-^^^VA^lCliT^U^-SyaXD^-^^^bT (7 2 9), Zl© 
M7 K 1:7 K ^-fr^ 7 1 - (7 3 0) „ SHs** M 

ox*&mmmmffli&(DWizz.(DT Ki^fcub-tf* y£-ptf&mztit=.*>. 9 0 

0-writei:9 02-writ e (D Enfr<DMi§lZteZ> 0 — ^fgjft:* h 
MO h 2 0#nmtc£SWC7 Kl^;**ne>i±* y-fe-S^&aiMbfc 

2 o#r©-r-#igj£Jc:£tt£7 Fl/^»^ 

[0 0 3 5] 

J£iLttf>?gfE©£«>, MO H%m*X h 2 0<Z>r4©®f§tttg#[6jJLU 

, zfrbcDTbxh (h, ^©^m, s/^-ri^flo <D j &m&n±~tz>. n^om 

[0 0 3 6] 
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X h X/—VWM^E(DHS7. MO, 2 0tt7^'J^r-^3>f-$ 10 2, 2 
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